Abstract--The Z-transformation graph of perfect matchings of a plane bipartite graph C has the perfect matchings of G as vertices, two perfect matchings being adjacent if their symmetric difference forms a cycle that is the boundary of an interior face of C. In this note, we prove that the Z-transformation graph of perfect matchings of an outerplane bipartite graph has a Hamilton path. (~)
INTRODUCTION
A graph G is a planar graph if it can be embedded in plane such that edges only intersect at their end vertices. A plane graph is such an embedding. A plane graph is called an outerplane graph if all vertices are lie on the boundary of the exterior face. A graph G is called bipartite if its vertex set can be partitioned into two parts V1 and V2 such that every edge has one end in V1 and one in V2. Catacondensed benzenoid graphs [1] [2] [3] are natural graph-representations of an important type of benzenoid hydrocarbons [4] in organic chemistry. They are also a subclass of outerplane bipartite graphs. Some examples of outerplane bipartite graphs are illustrated in Figure 1 . Typeset by .AAdSoTEX A perfect matching (or 1-factor) of a graph G is a set of pairwise disjoint edges of G that cover all vertices of G. A connected bipartite graph is called elementary [5] if every edge is contained in some 1-factor. It follows easily that any 2-connected outerplane bipartite graphs are elementary.
The resonance energy of a benzenoid hydrocarbon can be derived by the number of Kekul~ structures (equivalently, perfect matchings in graph theory) and also can be computed from the leading eigenvalue of the adjacency matrix of the resonance graph [3] . Let G be a plane bipartite graph with a 1-factor. The Z-transformation graph (or resonance graph), denoted by Z(G), of G is defined as a graph on the 1-factors of G: two 1-factors are adjacent if their symmetric difference forms a cycle that is the boundary of an interior face of G or, equivalently, if they differ only in one cycle that is the boundary of an interior face of G.
The concept of Z-transformation graph of a benzenoid graph was introduced by Griindler [6, 7] under the name of resonance graph, later independently reinvented by Zhang, Guo and Chen in [8, 9] and Randid et al. [3, 10] . Such a concept has been extended to plane bipartite graphs [11] [12] [13] . A distributive lattice structure on the set of perfect matchings of a plane elementary bipartite graph has been established [14] by a specific orientation of its Z-transformation graph. For benzenoid graphs [9] and polyomino graphs [11] , the connectivities of their Z-transformation graphs were characterized completely.
For a catacondensed benzenoid graph G, Klav~ar et al. obtained a min-max result [2] , that is, the smallest number of elementary cuts that cover G equals the dimension of a largest induced hypercube of Z(G), and proved that [15] Z(G) is a median graph. This latter implies that Z(G) can be isometrically embedded in a hypercube. Accordingly, a binary coding of Kekul~ structures of a catacondensed benzenoid hydrocarbons was produced [1] . Chen and Zhang [16] proved that the Z-transformation graph of a catacondensed benzenoid graph has a Hamilton path. This result enables one to design an algorithm for generating all perfect matchings. In this note, we give the following extension to Chen and Zhang's result. THEOREM 1. The Z-transformation graph of an outerplane bipartite graph with a/-factor has a Hamilton path. PROOF. For the n = 2 case, the result was given in [16] . By applying this result, we can prove the lemma by induction on n.
PROOF OF THE THEOREM Let G be a graph with the vertex-set V(G) and edge-set E(G). The Cartesian product G1 × G2 of graphs G1 and G2 is the graph with the vertex-set V(G1)×V(G2) in which (u,v)(u',v') C E(G1 × G2) if and only if either u --u' and vv'EE(G2) or uu'CE(G1)
| A boundary edge of a plane graph is an edge lying on the boundary of the exterior face. In what follows, we suppose that G is a 2-connected outerplane bipartite graph. Let al be a boundary edge of G and f an interior face of G such that al lies on the boundary of f. Denote the vertices of f clockwise as ul, u2,..., u2p (p>2) (see Figure 2) . Then, ul, u3,..., u2p-1 belong to the same color class (say white) of G and u2,u4,... ,U2p belong to another color class (say black). Put ai := U21_lU2i and bi :----u2iu2i-kl, 1 ~_ i ~ p, where U2p~-1 = U 1. SO al = UlU2 and bp = U2pU 1.
The boundary C of the exterior face of G is its Hamilton cycle. If as is not a boundary edge of G, ai is a chord of C. Further ai and C form two new cycles; the one whose interior contains no f is denoted by C(a~). Let A~ denote the subgraph of G formed by C(a~) together with its interior. If a~ is a boundary edge of G, A~ consists exactly of the edge ai with its ends. For b~, we can define the subgraphs Bi of G in the same way, 1 ~ i < p. Then, all Ai and Bi are elementary bipartite graphs. Put A,* := Ai -u2i-z -u2i and B~ := B~ -u2i -u2i+l, i --1,... ,p. Suppose that the result holds for 1 _< k < n. In the following, suppose that G is a 2-connected outerplane bipartite graph with n ,interior faces. Let al be any boundary edge of G. Then, al lies on the boundary of an interior face f of G. The other conventions are made as mentioned above (also see Figure 2 ).
Since Ai has less than n interior faces and as is a boundary edge of As, i = 1,... ,p, by induction hypothesis Z(As) has a Hamilton path PA~ such that the first s~ := IKA~ (a~)I vertices correspond to the 1-factors in KA~ (hi). Hence, PA, can be expressed as follows. 
P& = M1 (hi) M2 (hi)... Ms, (hi)...,

